(1) expansive if for each x e X with \\x\\ = 1 there exists some non-zero integer n with ||Γ^|| ^ 2;
(2) uniformly expansive if there exists some positive integer n such that if xeX with ||a?|| = 1 then either ||Γ w ίc|| ^ 2 or || T~nx\\^ 2; (3 ) hyperbolic if there exists a splitting X = X s 0 X u , T T s 0 T u , where X 8 and X u are closed Γ-invariant linear subspaces of X, T s = T\ X s is a proper contraction, and T u = T\X U is a proper dilation.
A discussion of these classes of automorphisms may be found in [2] .
It is well-known [2, Lemma 1] that an automorphism T is hyperbolic if and only if Λ (T) n C = 0. The principal result weakens both conditions. THEOREM 
Let T be an automorphism of a complex Banach space X. Then T is uniformly expansive if and only if Π (T) f] C = φ.
The proof requires the Banach space version of an interesting numerical lemma. 
,Σ >
Proof of Theorem 1. Necessity is proved in [2, Theorem 1] . To prove sufficiency, suppose that T is not uniformly expansive. Then for each positive integer n there exists x n e X with \\x n \\ = 1 and max {\\ T n x n \\, \\ T~~nx n \\} <2. For infinitely many n we produce a vector 2/ w e X and a number λ a eC such that || (T -X~ι) y n ||/|| 2/ Λ || -> 0. This will suffice. In fact, iί μeC is a limit point of {λ^1} choose a subsequence {λ"
The right-hand side approaches 0 as m-> oo , so that //G/7 (T).
To construct 2/ n we must consider two cases. Define
Fix n, choose k where the maximum in the definition of φ is attained, and let λ ft be the λ e C where the supremum is attained. Define
In either event,
Since ^(w) is unbounded, 3/^(%) -> 0 for some subsequence % -> oo.
0(w) is bounded. Assume that φ(n) ^ ^4 for all n and define
where we choose λ M eC by Lemma 3 to insure that norm of the term with index 0.^ w, the
Note that the hypothesis that T is not uniformly expansive is not used in Case 2 But it is easy to see directly (by Lemma 3) that T is not uniformly expansive if φ{n) is bounded. Note also that it follows immediately from Theorem 1 that a hyperbolic automorphism is uniformly expansive. The tools necessary for the proof are two results on semicontinuity of pieces of the spectrum due to Haknos and Lumer.
THEOREM A. [4, Theorem 2] Π(T) and Λ(T) are upper semicontinuous: to every Γe^ and every open set G containing Π(T) [respectively, Λ(T)\ there corresponds a positive number ε such that IΊ(S) cG [Λ(S)<zG] whenever \\S-T\\ < ε.

THEOREM B. [4, Theorem 3] Λ(T)\Π(T) is lower semicontinuous: to every Te& and every compact set K contained in A(T)\Π(T) there corresponds a positive number e such that K czΛ(S)\Π(S) whenever \\S -T\\ <ε.
Proof of Theorem 2. (2) If Te 3Zf then Λ(T) Π C = 0. By semicontinuity, Λ(S)f]C = 0 for S sufficiently near T. Since ^ is open,
Se^f.
The proof for ^g 7 is identical. To see that g 7 is not open fix an orthonormal base {e n }T and let T be the diagonal operator Te n = n/(n + 1) e n . T is expansive [2, Example 2] . Given ε > 0 let Se n = Te n for |1 -n/(n + 1)| ^ ε and Se n = e n otherwise. Then || S -T\\ < ε but S is not expansive since 1 e Π 0 (S). The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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